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64. 70E -64.60 Introduction. - The physics of mesophases of highly dipolar molecules has been recently described as a competition between two lengths, namely that of the molecule and that of the pair of antiparallel dipoles which are known to exist in such liquid crystals [1] . With this point of view, the same free energy has the potentiality of describing either a nematic reentrant behaviour, when the ratio of these lengths is close to one, or a smectic A-smectic A transition when this ratio is nearly two. Moreover, the same picture can be used to describe commensurateincommensurate phase transitions. This theoretical conjecture has the advantage of unifying otherwise uncorrelated experimental results [2] [3] [4] .
More recently, a new smectic phase called SÃ has been discovered by Sigaud et al. [5] : X-ray evidence shows that it corresponds to a smectic in which the monolayer order is unperturbed, and the bilayer order oscillates from one equivalent lock-in position to another periodically in a direction parallel to the planes (Fig. lb) . For that reason, the name smectic antiphase has been proposed [5] . In In the following, p will be taken constant in space (see concluding remarks for a quick discussion of this approximation). Then we will take p equal to zero (choice of the origin of the phases).
To describe easily the lock-in in the two cases of figure 1, we introduce two antiferroelectric order parameters :
where the phases ai and a2 and qx will be calculated by minimization of the free energy.
The physical polarization is related to PI and P2 by :
With this notation, the coupling energy between p(r) and P~(r) is given simply, by a generalization of references [1, 8] It remains to minimize F with respect to qx (qx jk2 in reduced units), without forgetting that k is a function of qx. The resulting plots of F versus qx are given figure 2, where the existence domains are deduced from the absolute minimum of F. As is clear from the 4. Concluding remarks. -The first two phases have already been described in the study of one dimensional models [1, 8] . The commensurate phase with qx = 0 is merely a bilayer smectic A, whereas the incommensurate phase has been recognized as a possible candidate for ferroelectricity [1, 9] . [5] . However, if we relax the assumption of an incompressible monolayer order, we obtain T-dependence in both Mil and Ml [10] . It then becomes possible to reach the SA' phase.
Additional improvements could include a varying P amplitude, but this would not change the qualitative features of our results.
The relative stability of the SÃ (2nd order) with that of a « crystalline » 3d antiphase can be questioned and will be the subject of further work.
